INTRODUCTION
The size of the informal sector, cited as the central factor underlying wage inequality, poverty and labour market inefficiency, has always attracted attention in all transition and developing countries and Tajikistan is not an exception. The National Human Development Report (2009) for Tajikistan shows that during 2008-2009 over 47% of employment in the country was in the informal sector and the number of people employed in this sector was estimated to be over 1 million.
It is generally assumed, and empirically supported by much of the literature, that workers in the informal sector are paid less than their formal sector counterparts 1 .
Empirically and theoretically it is not clear why this should be the case. There are a number of explanations offered, most of which are based on a segmented view of the labour market (Badaouiet al., 2007) . The presence of barriers to entry into the formal sector could be a possible cause (Fields, 1975; Mazumdar, 1975) . A wage penalty for informal workers might be due to sorting, where those with lower human capital are more likely to work in the informal sector (Tokman, 1982) . Marcouilleret al. (1997) show a significant wage premium in the informal sector in Mexico, while in El Salvador and Peru the formal workers have a higher wage premium. However, evidence in favour of the existence of a wage premium for formal worker depends on the category of informal job (e.g. self-employed are in general better paid than salaried workers). Using the Russian Longitudinal Monitoring Survey data, Braithwaite (1994) and Kolev (1998) find higher wage premium in secondary jobs, compared to the main job, which are the main locus of the informal economic activities. Other studies find evidence of a significant earnings differential in the lower part of the earnings distribution (TannuriPianto and Pianto, 2002) . Carneiro and Henley (2001) indicate that differences in earnings are strongly explained by the non-observable characteristics of workers who 3 decide to join each sector. Wu and Li (2006) show that about 90% of the observed informal-formal monthly income differential can be explained by differences in observed characteristics in urban China.
One of the major difficulties in being able to identify and understand the informal sector has been the lack of consensus on how to define and measure informal sector activities. Whilst there is a large literature on the informal economy, very few studies have applied it so far to the transition economies. In this regard the present paper attempts to capture the diversity of informal sector in Tajikistan by estimating earnings differential along two main dimensions. First, we try to distinguish and define informal employment in Tajikistan -a country that has received little attention in the literature.Second, in order to provide more detailed insight into the formal-informal pay differential, we look across the entire conditional earnings distribution.
The remainder of the paper is structured as followed. In section 2, we provide a discussion of the existing literature on defining and measuring informal sector employment and propose different measures of informality for Tajikistan. Section 3 discusses the data, and section 4 presents the econometric methodology. Finally, sections 5 and 6 discuss the main results and conclusions.
DEFINING INFORMALITY
Informal employment, sometimes known as undeclared, hidden or grey employment, can be broadly described as employment engaged in producing legal goods and services where one or more of the legal requirements associated with employment are not complied with (OECD, 2008) . The informal economy is traditionally viewed as the disadvantaged sector employing unskilled, less educated, urban migrants or ethnic minorities (Mazumdar, 1983) . It is supposed to play a negative role in the economy by 4 decreasing official output, reducing government tax revenue and constraining the growth of the private sector (Johnson et al., 1997; Lacko, 2000) . The informal employees lack social security coverage and some or all of the protections provided by labour contracts. It is particularly important, given recent developments in the debate on measuring informality, to carefully distinguish between informal and formal sector employment. Although the term has been very widely used, its meaning is not clear.
There is no precise definition and consensus over what constitutes informal sector employment and how to measure it. In many cases researchers' choice of definition is determined by the availability of data. Thus, the informal sector has been referred to as street vendors, domestic workers or unregistered small-scale activities in developing countries, and drug trafficking and prostitution in western countries. Some authors argue that all self-employed workers should be included in the informal sector, while others include only those who are not paying social security contributions and are outside any employment protection. Legalistic definition of informality refers to the avoidance of formal registration, taxation and the lack of social security protection. Merrick (1976) defines informal sector workers by their lack of social security status.
International Labour Office's (ILO) definition is based on employees in small establishment size of fewer than 5-10 employees (depending on the country). van Soest (1995, 1997 ) use a definition of fewer than 6 employees for Bolivia and Mexico; Funkhouser (1997) and Maloney (1999) define workers as informal employees by the criterion of no social protection and security. Bernabe (2000) applies the typology of informal employment in Georgia by using proxies for "household enterprises" and "non-regular employment". A study by Gasparini and Tornarolli (2007) defines as informal employees those engaged in low-productive jobs, often family-based activities. There are a group of researchers who view the informal labour market in line with the 'survival-oriented' informal activities. For instance, Desai and Idson (1998) and Rose and McAllister (1996) , show that Russian households rely mainly on informal economic activities in order to cope with the dramatic deterioration in their life circumstances. Johnson et al. (1997) identify six types of survival strategies used in Russia, which they refer to as informal activities:
having a second job; using land to grow food; working as a private taxi driver; renting out one's apartment; business trips abroad for resale and renting out one's garage.
The informal employment literature is moving away from the traditional view of informality as evidence of labour market segmentation. Rather than seeing informal employment as a survival mechanism for low-productivity workers who are queuing 6 until they find a better paid, formal job opportunity, recent empirical studies argues that some informal workers "choose" informal employment. They do so because informal employment offers them the best financial return on their skills or experience (OECD, 2008) . Additionally, informal sector offers flexibility in hours, place of work, and allows small businesses with entrepreneur ability to made a successful career.
The diversity in definitions of the informal sector is a result of the fact that different units of observation and different criteria of informality have been used.
Bernabe (2002) summarises four main units of observation (enterprises, activities, income, and people) and the main criteria to identify informality (registration and regulation). In developing countries, informality has largely been associated with urban household enterprises. In western industrialised countries, the term has been used to describe all income or production that avoids taxation. Finally, there has been little debate on how to define informal sector in transition countries.
Defining informal employment in Tajikistan
In the process of transition to market economy, the structure and character of informal employment in Tajikistan has changed and informal employment has reached a considerable scale. The informal economy in Tajikistan contributes approximately 35% to Gross National Product (OECD, 2007) . Some commentators argue that the country seems to have entered into a process that has already taken hold in other countriesLatin America, sub-Saharan Africa and many Asian countries,where there is a tendency towards the 'informalisation' of the formal sector (Wallenborn, 2009) The overcomplicated,costly, and time-consuming formal procedures seem to encourage firms to try avoiding them by resorting to informal methods in an effort to minimize costs of operation.
Does employment in informal sector offer advantages? Maloney (1999) suggests that the informal sector in developing countries may be a desirable choice.
Individuals working in the informal sector benefit from flexibility in terms of working hours, and in some cases choice of work location. This aspect may be especially valued by women with children. At the same time, because wages of the "unofficially Table 1 ).
DefinitionB -social security affiliation status:a person is defined as an informal employee if he/she has no affiliation to the social security scheme. Based on this definition 52.4% of all workers who report wages have no social security affiliation.
Again almost all of the self-employed and domestic workers operate without social security affiliation.
Definition C -establishment size:the most commonly used definition of the informal sector is based on the size of the enterprise. A person is defined as informal if he/she is employed in an establishment of less than five employees. However, including only enterprises with less than five employees results in the inclusion of professionals and managerial (2.3%) who could have relatively high incomes and who are considered to be in the formal sector. Therefore we exclude professional group from definition C.
This measure provides the smallest estimates at around 31% of all economically active work as informal. Around 19% of economically active employees and 70% of selfemployed are covered by this definition (see Table 1 ).
[ Table 1 here] [ Figure 1 here] Defining informality by all three approaches indicates that 31.9% of males and 14.9%
of females in Tajikistan work as informal.
[ Table 2 here]
It is clear from the above discussions that different definitions of informality are capturing different groups of workers. Each indicator on its own has conceptual and statistical shortcomings as a proxy for informal employment but taken together they may provide a robust approximation. In this way we consider as informal all individuals who operate without social security affiliation, who are employed in small enterprises and who work without any written contract. At the same time, we place in the formal sector those workers who are not classified as informal under any of the three measures.
THE DATA
The data used in this paper is from the 2007 Tajikistan Living Standard Measurement Survey (LSMS), which provides comprehensive information on education, health, employment, housing, migration and income. Appendix settlement, and a set of regional variables to pick up regional effects. The omitted categories are workers with more than 10 years within the firm and administrative occupations.
The descriptive statistics highlight some interesting patterns. The logarithm of hourly net earnings in the informal sector is higher than those found in the formal sector. The kernel density, which plots both densities, shows that the informal wage curve is situated to the right of the formal sector one. Empirical evidence suggests that higher minimum wages are associated with lower formal sector employment, at least in countries where the minimum wage is binding in the formal sector (e.g. Carneiro, 2004) . Examining the earnings distribution of formal and informal employees provides an indication of whether the minimum wage is binding for formal employees, a key determinant of whether minimum wage has an impact on informality. The vertical line in Figure 2 represents the minimum wage. Very few formal employees and only a small proportion of informal employees earn less than the minimum wage. Based on this 11 evidence, it seems unlikely that the minimum wage is a particular important cause of informality in Tajikistan 3 .
[ Figure 2 here]
The quantile-quantile (Q-Q) plot 4 shows that all observations are below the diagonal line, implying that wages for informal workers are higher than their formal workers counterparts. Income inequality is also stronger for higher earners (see Figure   3 ). This preliminary evidence illustrates significant discrepancy between formal and informal workers in Tajikistan.
[ Figure 3 here]
In addition, descriptive statistics show that the informal sector is strongly male dominated. Around 77% of informal workers are males. The average age of people in informal sector is lower than the age of individuals in the formal sector.There are marked differences between sectors in terms of education. The total number of years in education is higher for formal workers. Around 65% of those working in the private sector and only 2% of public sector workers are informally employed. Informal employment is more rural than urban with around 56% of pure defined informal workers in rural areas. Although most studies write specifically about the informal sector in the urban areas, it is surely not possible to deny the existence of similar enterprises in rural areas as in our case. Finally, comparing wages across the formal and informal sectors might suggest that at least some of the differences in wages may be due to the different distributions of occupations across the two sectors. Around 31% of pure informal workers are employed in trade and sales, and around 15% are in elementary occupational jobs (unskilled workers, street vendors, cleaners). Some regions have higher shares of informal employment. In particular the informal employment is highest in Sogd region. 12 
ECONOMETRIC METHODOLOGY
A common feature of much of the literature is that the analysis is conducted at the mean of the earnings distribution, with no attention paid to how predicted earnings differentials may vary across the distribution. Therefore, to decompose the differentialin the formal and informal log wages into a component due to differences in labour market characteristics between the sectors and a component due to difference in the rewards formal and informal workers receive for those labour market characteristics, we utilise 
where Quant θ (y i | X i ) denotes the quantile θ of log earnings conditional on the vector of regressors. The regression quantile θ can be defined as the solution to the problem (Koenker and Bassett; 1978) :
where ρ θ (.) is a check function, defined as: (3) Estimates can be obtained by minimising the sum of weighted absolute deviations using linear programming methods (Buchinsky 1998) , with the estimated variance-covariance matrix obtained using a bootstrap re-sampling. The regression coefficients provide estimates of the marginal change in the θth conditional quantile due to a marginal change in a particular regressor, on the assumption that a particular individual remains in the same quantile following this marginal change.
In order to undertake a decomposition analysis equation (1) is estimated for quantiles across the distribution for both formal and informal sector workers and the counterfactual density distribution is generated following the Machado and Mata (2005) method. Specifically,the marginal earnings distributions can be briefly described as follows:
Step 1: Generate a random sample of sizem from a uniform
This will give a series of numbers telling us which percentiles are to be estimated.
Step 2: Estimate for the formal and informal employees separately quantile regression coefficients: , which is the density that would arise if informal sector workers retained their own labour market characteristics but were paid like formal workers 5 .
Step 4:Differences in th θ percentiles of the estimated marginal wage distribution are then used to decompose the formal-informal sector wage gap into an effect due to characteristics in the formal and informal sector being rewarded differently (coefficient effect) and an effect due to differences in the distribution of worker characteristics in the two sectors (characteristic effect).
The difference in the logarithm of hourly earnings between formal and informal sector workers at the th θ percentile is given by: 
EMPIRICAL RESULTS
The results from the decomposition analysis are reported in Table 3 . In the secondcolumn, we present the raw wage gap estimates, calculated as the difference in log hourly wages between formal and informal sector employees at certain points of the wage distribution. In the next columns, we give the contribution of the coefficients and the covariates to the difference between the graphically. In Figure 4 we plot the estimated coefficient effect with the 95% confidence interval.
The estimates show that the raw wage differential is negative but diminishes and is considerably narrower at the top of the distribution compared to the bottom of the 16 distribution. The raw wage gap is sizeable, especially at the low end of the distribution.
Both coefficients and covariates contribute to the actual wage gap and their effect is significantly different from zero. The largest fraction of the formal-informal wage gap is attributable to the differences in characteristics. Overall, the model works fairly well, as the residuals account for relatively small portion of the total wage gap.
The results indicate that the 'unexplained' component of the inter-sector wage differential works in favour of the informal sector. The coefficient effect is negative across the whole earning distribution. The penalty faced by formal sector workers is especially large at the lower end of the distribution where the informal sector employees earn substantially higher wage premium. The wage penalty for formal workers ranges between 48% of the relevant gap at the bottom of the earnings distribution to around 20% at the top of the distribution. Overall, at the top of the distribution the informal workers face a lower wage premium. This might be due to the fact that at the top of the earnings distribution formal workers tend to be in larger firms which pay higher wages and we might expect higher incentives to be registered. The large informal earnings found here are in line with Marcouilleret al. (1997) who find a wage premium associated with work in informal sector in Mexico which they explain with different benefit systems in the two sectors.
[ Table 3 here]
[ Figure 4 here]
Note also that our sample is strongly male dominated 7 . However, a detailed examination of formal versus informal wage differential among males indicates that identical male workers still earned more in the informal sector than in the formal one.
Interestingly, the covariate effect is negative across the whole earnings distribution, indicating that informal workersstrongly dominate with their endowment 17 component. Moreover, at the top end of the distribution, the large proportion of the raw gap-about 76% -appears to be the result of characteristics effect.However as higher education seems to be associated with the formal employment, we might indicate that factors other than human capital endowments explain the wage disparities in the country -generally attributed to labour market imperfections.
CONCLUSIONS
This paper contributes to the previous literature by defining informal sector employment and decomposing the differences in earnings distribution between formal and informal sector employment for Tajikistan, a country where no empirical evidence on informal sector employment and earnings currently exists. The Machado and Mata (2005) method is applied, which is design to simulate the counterfactual distribution that would arise if informal sector workers retained their own labour market characteristics but were paid like formal workers.The decomposition analysis amounts to examining the extent to which the observed earnings differential is attributable to differences in the observable characteristics and differences in returns to these characteristics. We find a significant high level of informal employment in Tajikistan. Around 65% of the 2007 Tajik sample is classified as informal in at least one of the proposed definitions, with males having higher informal employment rates than females. Informal sector workers tend to be less qualified and more likely to be employed in the trade and sales services. Around 65-67% of private sector workers are informally employed.
The wage differential decomposition results indicate a strong wage penalty for formal sector workers throughout the whole earning distribution.The penalty is especially large at the lower end of the distribution, where 48% of the observed wage gap is attributed to differences in returns. Following Marcouilleret al. (1997) we can 18 attribute the informal sector premium in Tajikistan on the ground of compensating differentials theory, which would lead one to expect informal sector wages to be higher than formal sector wages. Benefits obviously differ between workers covered by social security and those who are not. We found that approximately 60-70% of the observed differential can be ascribedto differences in distribution of characteristics between formal and informal sector workers.At the top end of the conditional earnings distribution, the characteristics effect plays a larger role in explaining the formal sector wage gap. Nonetheless, most of the formal sector wage gap across the distribution continues to be accounted for by differences in how the two sectors are rewarded.
Our findings contradict the previous literature and cast doubt on the accepted notion that the informal sector is always poorly rewarded compared to the formal sector.
The implication is that some informal jobs are better than some formal jobs with respect to earnings. It might be the case that Tajikistan requires a different story and policy implications. which is a counterfactual earnings density that would have prevailed if informal workers were given formal workers' labour market characteristics, but still receive the returns of informal workers to those characteristics. 6. Bootstrap estimates are based on 800 replications. 7. 77% of the informal employees are males and this might affect the results. 
